Mycobacterium tuberculosis has enjoyed the distinction, among the nonspore bearing organisms, of being one of the most resistant to chemical disinfection. Quaternary ammonium compounds, widely used as effective germicides against gram positive organisms, have generally proved to be without effect on the tubercle bacillus (Lawrence and Grover, 1951; Smith et al., 1950).
Mycobacterium tuberculosis has enjoyed the distinction, among the nonspore bearing organisms, of being one of the most resistant to chemical disinfection. Quaternary ammonium compounds, widely used as effective germicides against gram positive organisms, have generally proved to be without effect on the tubercle bacillus (Lawrence and Grover, 1951; Smith et al., 1950) .
Recently, it has been reported (Frobisher et al., 1953) that two quaternary ammonium compounds in aqueous solutions were without tuberculocidal effect on artificially contaminated clinical thermometers (or glass rods). They showed, however, that the same two compounds prepared as tinctures were 100 per cent successful in inhibiting growth of tubercle bacilli. They concluded that the effectiveness of these quaternary ammonium compounds against the tubercle bacillus may be an apparent rather than real germicidal effect. No inactivating agent was used by these investigators to eliminate "carry-over" of germicide into the culture medium.
This study was undertaken to determine whether in the case of cetylpyridinium chloride (Ceepryn'), the effect is germicidal or merely due to carry-over of the compound with resultant static effect.
MATERIALS AND METHODS
Two different media were used in this study. Dubos' oleic acid albumin agar (Dubos and Middlebrook, 1947) was used to culture for the presence of tubercle bacilli and a meat infusion broth was used for staphylococci and streptococci. One thousand units of freshly prepared penicillin solution in 0.1 ml volume was added to each slant of Dubos' medium. Sterile defibrinated rabbit blood was added to the beef infusion broth in 5 per cent concentration. Sterile 0.2 per cent aqueous gastric mucin (Wilson's 1701-W) was used to give a viscous medium for suspending the test organisms. This material has been used as a substitute for sputum in a similar study (Lawrence and Grover, 1951 (Quisno et al., 1946) . This inactivating solution was sterilized by autoclaving at 15 lb for 15 min.
Because interest centered primarily on duplicating previous work (Frobisher et al., 1953) Eight or sixteen glass test rods were treated at a time, depending upon the type of rack used. The general procedure followed was the same in either case.
Sterile mucin (15 ml) was inoculated with 0.25 ml of a 7-day-old culture of Mycobacterium tuberculosis (H37Rv5) grown in Dubos' Tween albumin medium, 0.1 ml of an 18-hr culture of Micrococcus pyogenes var.
aureus, and 0.25 ml of an 18-hr culture of Streptococcus EFFECT OF CEEPRYN ON MYCOBACTERIUM TUBERCULOSIS pyogenes. These were well mixed with the mucin suspension and the entire amount was then placed in a sterile Petri dish. The glass rods were then placed in the dish partially covered by the contaminated mucin. Approximately half of the length of each rod was coIntaminated with the organism suspension. Each rod was then removed individually and transferred to one of the racks. The racks were then placed in a 37 C incubator to dry for a period of 30 min. After drying, the container was removed from the incubator. One contaminated rod was removed and placed on the suiface of a Dubos' medium slant and another was placed in a tube of beef infusion broth. These constituted the controls and were included in each test series.
The remainder of the contaminated rods were left in the rack which was then placed in a sterile container. Test solution (either germicide or water) was gently poured into the container until the rods were completely submerged and the rods remained in the solution for a period of 10 min. At the end of this period, the rack was removed and placed in another container in w-hich the rods were submerged totally in the inactivating solution for a period of 2 min. After this, the rods were passed rapidly through two sterile water rinses. In some cases the rods were not treated with inactiv7ating solution but were paSsed through the water rinse directly after exposure to the test solution. After water rinse, the rack was placed in a sterile container and the rods were removed individually for culturing, usinig sterile forceps. Half of the total number of rods were cultured for tubercle bacilli and half for cocci.
Cultures were usually made of each inactivating solution and each rinse water after the rods had been treated. This was done to determine whether mechanical washing had influenced the results. Tubes containing beef infusion broth for culturing the cocci were examined for growth at 24 and 48 hr during incubation. Tubes containing Dubos' medium were examined periodically and held for a minimum of 6 weeks before discarding as negative.
In some cases where 40 per cent or 50 per cent ethaniol containing 1:1000 CPC was used, 5.0 ml of Dubos' liquid Tween 80 albumin medium were added to a series of the tubes containing the rods on solid Dubos' medium. This was added to both the positive culture control tubes as well as the negative (for tubercle bacilli) tubes. These tubes were reincubated for 3 weeks and read again. In one series (both 40 per cent and 50 per cent) where liquid medium had been added to each solid slant containing a rod, guinea pigs were injected subcutaneously (inguinal region) with 1.0 ml of this culture after 3 weeks' incubation. These guinea pigs were negative when previously tested with 1.0 mg of "Old Tuberculin" to determine the existence of any prior tuberculosis infection. The guinea pigs were kept under observation for a period of 3 months after Received for publication November 14, 1955 For several years the applications of thermal precipitation have been investigated at the Georgia Institute of Technology (Kethley et al., 1952; Gordon, 1953 Gordon, , 1954 and Gordon and Orr, 1954) . Some of the recent investigations have been concerned with thermal precipitation as a means for the collection of viable air-borne microorganisms. Information on this work is being presented because the method, which might seem unlikely since heat is required, actually gave satisfactory results. The technic evolved, the tests made, and the results obtained are included.
One type of thermal precipitator was used throughout the study, a model of the device described by Kethley et al. (1952) which is now manufactured and distributed by the Roy A. Martin Co., Atlanta, Georgia, under the trade-mark name Thermopositor. In this precipitator the air to be sampled enters at the center of a heated surface and flows radially outward between the heated surface and a cooled surface separated only 0.015 in. Any particle matter suspended in the air passing into the thermal field is forced onto the cooled surface or onto such substrate as may cover the cooled surface. Figure 1 shows tween 15 sec and 5 min. Ordinary filter paper (Whatman No. 1, for example) saturated with a nutrient solution was found to be quite satisfactory as the substrate onto which the microorganisms were collected. As standard practice, each filter paper was first dipped into a solution containing 1.15 per cent nutrient agar (Difco) and 0.8 per cent brain-heart infusion (Difco). The paper was stored in a covered dish until used or transferred directly (after excess liquid had dripped off) with sterilized tweezers to the cooled plate of the precipitator. When the paper was located, the heated plate of the precipitator was put into place, and sampling was begun.
After the desired volume of air was sampled, the filter paper with its deposit of microorganisms was placed, with the deposit up, on a regular nutrient-agar surface in a Petri dish. The dish was finally inverted and the deposited microorganisms incubated at 37 C. Figure  2 shows filter papers after deposits of Serratia marcescens and Bacillus subtilis had been incubated for 17 hr and then dried. The clear space around the edge is indicative that all microorganisms in the air sampled have been collected. The incoming air, it will be remembered, enters at the center of the collecting surface and flows outward in all directions. If the heat intensity and the flow rate are properly adjusted, suspended matter is deposited before the edge of the collecting surface is attained.
Washed and dried cells of S. marcescens, strain 8 UK (Chemical Corps), and B. subtilis spores (Chemical Corps) were suspended in distilled, de-ionized water and were put separately into the air of a test chamber using a DeVilbiss No. 40 atomizer arranged to operate continuously at 10 psig air pressure. The resulting aerosol was stirred slowly. The humidity in the chamber was regulated by passing all or part of the inlet air through freeze-out traps if lowered humidities were desired or over heated water containers if higher humid-
